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The Limited Reign of Saturn's Rings
Abstract
Saturn’s rings—stretching tens of thousands of miles above its equator but no more than a few hundred yards
thick—mark an ancient debris field of orbiting ice shards, the remains of a moon-sized object that strayed too
close and was torn to pieces by Saturn’s intense gravitation. Astronomers have debated when the rings formed
and how long they will stay in orbit. Recent observations from large, land-based telescopes and orbiting
spacecraft reveal that Saturn’s rings are remarkably young and are dissipating at a rapid rate. [excerpt]
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S a m p l i n g S
Saturn’s rings—stretching tens of 
thousands of miles above its equa-
tor but no more than a few hundred 
yards thick—mark an ancient debris 
field of orbiting ice shards, the re-
mains of a moon-sized object that 
strayed too close and was torn to 
pieces by Saturn’s intense gravita-
tion. Astronomers have debated 
when the rings formed and how 
long they will stay in orbit. Recent 
observations from large, land-based 
telescopes and orbiting spacecraft 
reveal that Saturn’s rings are re-
markably young and are dissipating 
at a rapid rate.
In 2011, a research group led 
by James O’Donoghue, then a 
doctoral candidate at the Univer-
sity of Leicester, using the Keck II 
Telescope on Mauna Kea, Hawaii, 
observed the spectrum of charged 
water molecules cascading from 
the rings into the atmosphere of 
Saturn under the influence of the 
planet’s magnetic and gravitational 
fields. Commenting on a detailed 
analysis published in the 6 Novem-
ber 2018 issue of the journal Ica-
rus, O’Donoghue, now at NASA’s 
Goddard Spaceflight Center in 
Maryland, estimated that “this ‘ring 
rain’ drains the equivalent of an 
Olympic-sized swimming pool from 
Saturn’s rings in half an hour.”
Those 2011 observations aug-
ment measurements made by the 
Cassini Saturn orbiter as it flew 
inside the rings during a final 
“death dive” into the planet in 
2017. As reported in the October 5, 
2018 issue of Science instruments 
aboard Cassini detected a flow of 
neutral material from the rings that 
its lead author, Hunter Waite of the 
Southwest Research Institute, char-
acterized as “more like a ring down-
pour.” Detailed tracking of how 
Cassini’s final nosedive was affected 
by the gravitational pull of the rings 
has yielded their total mass, which 
had only been roughly estimated in 
the past. The result, announced in 
the January 17, 2019 issue of Sci-
ence by lead author Luciano Iess of 
Sapienza University, Rome, Italy, 
and colleagues, is about 40 percent 
of the mass of Saturn’s moon Mi-
mas (which is 2000 times smaller 
than our Moon). Models based on 
this mass yield a relatively young 
age for the rings, somewhere be-
tween 10 and 100 million years. If 
they were older, they would have 
been significantly darkened by en-
counters with interplanetary dust. 
O’Donoghue estimates that, from 
his observations alone, “The entire 
ring system will be gone in 300  
million years . . . Add to this the 
Cassini-spacecraft detected ring-
material falling into Saturn’s equa-
tor, and the rings have less than 
100 million years to live.”      
                       —Laurence Marschall
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Facial  
Diagnostics
Rare genetic disorders can take 
years or even decades to prop-
erly diagnose. This prevents 
timely access to appropriate 
treatment and can have severe, 
irreversible, and life-threat-
ening consequences. Because 
many genetic disorders are 
associated with unique facial 
features, facial analysis tech-
nologies have been developed 
to help with diagnosis. Until 
recently, however, this technol-
ogy was limited to the identifi-
cation of only a few diseases. In 
a new study, a team of scientists 
demonstrate the power of a 
facial image analysis framework 
to quickly and affordably rec-
ognize the features of multiple 
disorders.
Yaron Gurovich, Chief Tech-
nology Officer at the artificial 
intelligence-based company 
FDNA, Inc. in Boston, MA, and 
his team created an artificial 
intelligence system called Deep-
Gestalt to power their diagnos-
tic aid application, Face2Gene. 
The app allows healthcare 
workers to take photographs of 
patients (which 
are de-identified 
before they are 
uploaded for 
analysis) and label 
them with their 
diagnoses, thereby 
creating a large, 
crowdsourced 
dataset linking 
faces and genetic 
disorders. This 
enabled research-
ers to train Deep-
Gestalt on over 
17,000 images to 
recognize facial 
features associated with the 
genetic markers of 216 different 
conditions. 
Gurovich and his collabo-
rators ran four experiments 
to demonstrate the ability of 
DeepGestalt to associate facial 
features with genetic disorders. 
In two experiments, the pro-
gram’s performance surpassed 
human experts in diagnosing 
specific syndromes (Cornelia 
de Lange syndrome and Angel-
man syndrome) by roughly 20 
percent. In the third experi-
ment, DeepGestalt correctly 
differentiated between five 
genetic variations of Noonan 
syndrome—a condition associ-
ated with wide set eyes and 
droopy lids—64 percent of the 
time, far better than random 
chance (20 percent). Finally, 
when the program was tested 
on 502 new images comprised 
of patients with ninety-two 
different syndromes, it put the 
correct diagnosis in a top ten 
list of possibilities in over 90 
percent of the cases. 
Because these experiments 
assumed that patients in the 
test images have a genetic 
syndrome, the authors point 
out that the results cannot be 
applied to test sets that include 
images of people without genet-
ic disorders. They also suggest 
that the use of the app should 
be monitored for those outside 
of the health care field who 
might use the data to discrimi-
nate against patients—for ex-
ample, to deny insurance claims 
or employment. “Photos of our 
faces are everywhere,” says 
Gurovich, “Facebook, Google, 
and others—and no one thinks 
about regulating access to these 
photos in any way.” (Nature 
Medicine)              —Niki Wilson 
After an image is prepro-
cessed and cropped into 
regions, the artificial intelli-
gence system, DeepGestalt, 
is programmed to associate 
facial features with genetic 
disorders.
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